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PATENT 
0760-0290P 

IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicant: UEKI, Jun et al . Conf.: 

Int'l. Appl. No.: PCT/ JP00/06560 

Appl. No.: New Group: 

Filed: May 25, 2001 Examiner: 

For: NUCLEIC ACID FRAGMENTS, RECOMBINANT 

VECTORS CONTAINING THE SAME AND 
METHOD FOR PROMOTING EXPRESSION OF 
STRUCTURAL GENES USING THE SAME 

PRELIMINARY AMENDMENT 

BOX PATENT APPLICATION 

Assistant Commissioner for Patents May 25, 2001 

Washington, DC 20231 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above-identified 
application . 



AMENDMENTS 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert — This application is the national 
phase under 35 U.S.C. § 371 of PCT International Application No. 
PCT/JPOO/06560 which has an International filing date of 
September 25, 2000, which designated the United States of America 
and was published in Japanese. — """" 




OeSCH.7'E!5 «.. O fii E: A 



Docket No. 0760-0290P 



REMARKS 



The specification has been amended to provide a cross- 
reference to the previously filed International Application. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



GMM/ja 
0760-0290P 




P.O. Box|747 / [/ 

Falls Church, VA 2Z040-0747 
(703) 205-8000 



#28, 977 



02/12/0] 
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PATENT 

( rp A nr^" r " 0760-0290P 
IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicant: UEKI , Jun et al . Conf . : 3445 

Appl. No.: 09/856,725 Group: UNAS SIGNED 

Filed: May 25, 2001 Examiner: UNAS S I GNE D 

For: NUCLEIC ACID FRAGMENTS, RECOMBINANT VECTORS 

CONTAINING THE SAME AND METHOD FOR PROMOTING 
EXPRESSION OF STRUCTURAL GENES USING THE 
SAME. 

AMENDMENT 

Honorable Commissioner of Patents September 4, 2001 

Washington, D.C. 20231 (Tuesday after Holiday) 

Sir: 

In response to the Notice to Comply with Patent Applications 
Containing Nucleotide Sequence and/or Amino Acid Sequence Disclosures 
mailed July 2, 2001, the following Amendments and Remarks are 
respectfully submitted. 
IN THE SPECIFICATION 

Please replace the text on page 6, lines 6 and 7 with the 
following amended text: 

5 ' -aagtcccccg ggccgcgcca gcggaag-3' (SEQ ID NO: 4) 
3 ' -gacacccaca gccgtctata gttcgta-5' (SEQ ID NO: 6) 



Please replace the Sequence Listing of record with the Substitute 
Sequence Listing enclosed herewith. 




REMARKS 



Application No. 09/856,725 



O 




Enclosed herewith is a Substitute Sequence Listing to be 
inserted into the specification as indicated above. The Substitute 
Sequence Listing in no way introduces new matter into the 
specification. The Substitute Sequence Listing now includes SEQ ID 
NO: 6 which appears as a PCR primer on page 6 of the specification. 
Also submitted herewith is a computer readable form of the Substitute 
Sequence Listing. The computer readable form of the Substitute 
Sequence Listing, file "07 60-0290P.ST25.txt", is identical to the 
paper copy, except that it lacks formatting. 

Attached hereto is a marked-up version of the changes made to 
the specification by this amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. '§1.16 or under 37 C.F.R. §1.17; 
particularly, extension of time fees. 



Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 




Geraixi M. Murphy, (Jr., #28,977 
P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



GMM/BCF 
Enclosures : 



Paper and Disk Copy of the Substitute Sequence Listing 
Copy of the Notice to Comply, Version with Markings 



i^ 1 Version With Markings to Show Changes Made 
^ . # — 

The text on page 6, lines 6 and 7 is amended as shown: 
5 ' -aagtcccccg ggccgcgcca gcggaag-3' (SEQ ID NO: 4) 
3 ' -gacacccaca gccgtctata gttcgta-5' (SEQ ID NO: 6) 



® 0 4 2001 

* SEQUENCE LISTING 
<110> Jun UEKI et al. 

<120> Nucleic acid fragments, recombinant vectors containing 

the same and method for promoting expression of structural 
genes using the same. 



<130> 0760-0290P 



<140> US 09/856,725 
<141> 2001-05-25 



<160> 6 



<210> 1 

<211> 540 

<212> DNA 

<213> Oryza sativa 



<400> 1 

gttcggaccc ttctccttaa tctactcgtc 
tttcttgtgt gtgcgtttgc atgagcccga 
atacactgaa acgatctgga aattctggat 
gaattggaga tactttctat caagattggt 
caagtacttc tttgaatcta gagtttgctg 
aaaatcttca ttagctaaaa ctgaaatttt 
gttctctgtg tgtgatgtgt gcttgtgtca 
ttatttatta actgacctac tacaaatcta 
tgaaatgcaa tgtcttcttc tttgttgttc 

<210> 2 

<211> 614 

<212> DNA 

<213> Oryza sativa 



tttgctcttg ctctttttct tttgtgtccc 
atttgatctg ctagtgcaca gtacagtcag 
tattaggaaa aataaagagg tagtagacaa 
ctattatgct tggccatttc ttgtttgacc 
tgtgtgatgt ggtgtgtgtt tgtgtcacca 
atttattaac tgacctacta aaaatgtaga 
ccaaaaatct tgatttgata gagtttttat 
ttgctgtatg ctatgtgtgt ctgtatcacc 
ttgatctaac acgtgagctc atgtcaacag 



<400> 2 

ccgcgccagc ggaagcgccc 
actcgtcttt gctcttgctc 
agcccgaatt tgatctgcta 
tctggattat taggaaaaat 
gattggtcta ttatgcttgg 
tttgctgtgt gtgatgtggt 
aaattttatt tattaactga 
tgtgtcacca aaaatcttga 
aaatctattg ctgtatgcta 
gttgttcttg atctaacacg 
tgtgggtgtc ggca 



ccaagttcat ccgcaaggtt 
tttttctttt gtgtcccttt 
gtgcacagta cagtcagata 
aaagaggtag tagacaagaa 
ccatttcttg tttgacccaa 
gtgtgtttgt gtcaccaaaa 
cctactaaaa atgtagagtt 
tttgatagag tttttattta 
tgtgtgtctg tatcacctga 
tgagctcatg tcaacagttt 



cggacccttc tccttaatct 
cttgtgtgtg cgtttgcatg 
cactgaaacg atctggaaat 
ttggagatac tttctatcaa 
gtacttcttt gaatctagag 
atcttcatta gctaaaactg 
ctctgtgtgt gatgtgtgct 
tttattaact gacctactac 
aatgcaatgt cttcttcttt 
gtggagggga ttgaggacac 



<210> 3 

<211> 173 

<212> DNA 

<213> Oryza sativa 



<400> 3 

gtaagcccag tgtgcttagg ctaagcgcac tagagcttct tgctcgcttg cttcttctcc 




gctcagatct gcttgcttgc ttgcttcgct agaaccctac tctgtgctgc gagtgtcgct 120 
gcttcgtctt ccttcctcaa gttcgatctg attgtgtgtg tgggggggcg cag 173 

<210> 4 

<211> 27 

<212> DNA 

<213> Oryza sativa 

<400> 4 

aagtcccccg ggccgcgcca gcggaag 27 

<210> 5 

<211> 27 

<212> DNA 

<213> Oryza sativa 

<400> 5 

atgcttgata tctgccgaca cccacag 27 



<210> 6 

<211> 27 

<212> DNA 

<213> Oryza sativa 

<400> 6 

gacacccaca gccgtctata gttcgta 



2 



1 ' 09/856725 
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SPECIFICATION 

NucleicAcjd J^ragments, RecombinantJ/ ectorsContaining the Same and Method for 
Promoting Expression of Structural Genes Using the Same 
Technical Field 

The present invention relates to a nucleic acid fragment having an activity to 
promote expression of a structural gene located at a downstream site thereof, a 
recombinant vector containing the same, and to a method for expressing the 
structural gene using the same, as well as to a plant in which expression of a desired 
structural gene is promoted by the method. 

Background Art 

Promotion of foreign gene expression is the most required technique in 
applying the genetic engineering technique to plants. One of the techniques is the 
utilization of DNA fragments. Known DNA fragments which promote expression 
of foreign genes include some introns (Simpson and Filipowicz 1996. Plant Mol.Biol. 
32: 1-41) including an intron of maize alcohol dehydrogenase (Callis et al. Gene & 
Development 1, 1 183-1200 (1987)), as well as the first intron of rice phospholipase 
D (WO96/305 10). Influences of deletion of a part of inner regions of DNA 
fragments derived from introns, and of insertion of the same intron into the intron, on 
the promotion of expression have been reported (Mascarenhas et al. Plant Mol. Biol. 
15, 913-920 (1990), Clancy et al. Plant Sci.98, 151-161 (1994)). 

However, so far, types of available DNA fragments are limited. Further, 
actions of the DNA fragments vary depending on the type of the plant, and vary 
depending on the organs or tissues even in the same plant (Simpson and Filipowicz 
1996. Plant Mol.Biol. 32: 1-41). Therefore, existence of DNA fragments exhibiting 
various types of expression-promotion actions is desired. 

Disclosure of the Invention 
Accordingly, an object of the present invention is to provide a novel nucleic 



acid fragment having an activity to promote expression of a structural gene located 
downstream thereof, and to provide a method for promoting expression of the 
structural gene downstream thereof. 

The present inventors intensively studied to discover that the second intron of 
rice PLD gene has a high activity to promote gene expression, thereby completing the 
present invention. 

That is, the present invention provides a nucleic acid fragment having the 
nucleotide sequence shown in SEQ ID NO:l in the Sequence Listing, or having the 
same nucleotide sequence as shown in SEQ ID NO:l except that one or more 
nucleotides are substituted or deleted, or one or more nucleotides are inserted therein 
or added thereto, which has an activity to promote expression of a structural gene 
located downstream thereof. The present invention also provides a nucleic acid 
fragment having the nucleotide sequence shown in SEQ ID NO: 1 in the Sequence 
Listing, or a nucleic acid fragment which hybridizes with the nucleic acid fragment 
under stringent conditions, which has an activity to promote expression of a 
structural gene located downstream thereof. The present invention further provides 
a recombinant vector which contains the above-described nucleic acid fragment 
according to the present invention and a structural gene located downstream of the 
nucleic acid fragment, by which expression of the structural gene is promoted by the 
nucleic acid fragment. The present invention further provides a method for 
promoting expression of a structural gene comprising inserting the nucleic acid 
fragment according to the present invention into a site upstream of the structural gene. 
The present invention further provides a plant in which expression of a desired 
structural gene is promoted, and progenies thereof retaining the character. 

By the present invention, a novel nucleic acid fragment having a high activity 
to promote expression of a structural gene was provided. As is apparent from the 
Example below, the activity of the nucleic acid fragment according to the present 



invention to promote expression of the structural gene downstream thereof is much 
larger than that of the known first intron of rice PLD gene, which has the similar 
function. Therefore, by inserting the nucleic acid fragment of the present invention 
into a site upstream of the structural gene, expression of the structural gene is much 
more promoted. Thus, by the present invention, for example, expression of a 
foreign gene using a recombinant vector may be much more promoted, so that the 
present invention will make a large contribution in the field of genetic engineering. 
Rest Mode for Carrying out, the Invention 
As mentioned above, the nucleic acid fragment according to the present 
invention is a nucleic acid fragment having the nucleotide sequence shown in SEQ 
ID NO:l in the Sequence Listing, or having the same sequence as shown in SEQ ID 
NO:l except that one or more nucleotides are substituted or deleted, or one or more 
nucleotides are inserted therein or added thereto, which has an activity to promote 
expression of a structural gene located downstream thereof. 

As mentioned above, the nucleic acid fragments (hereinafter also referred to 
as "modified nucleic acid fragment" for convenience) having the same nucleotide 
sequence as shown in SEQ ID NO: 1 except that one or a plurality of nucleotides are 
substituted or deleted, or except that one or a plurality of nucleotides are inserted or 
added, which have activities to promote expression of a structural gene located 
downstream of the nucleic acid fragments are also within the scope of the present 
invention. In this case, the region in the modified nucleic acid fragment, which 
corresponds to a region in the sequence shown in SEQ ID NO:l preferably has a 
homology of not less than 70%, more preferably not less than 85%, more preferably 
not less than 95% with the sequence shown in SEQ ID NO: 1 . The homology of the 
nucleotide sequence may easily be calculated by using a well-known software such as 
FASTA. Further, these modified nucleic acid fragments preferably hybridize with 
the nucleic acid having the nucleotide sequence shown in SEQ ID NO: 1 under 
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stringent conditions (i.e., hybridization is carried out in an ordinary hybridization 
solution such as 5 x Denhardt's reagent, 6 x SSC, 0.5% SDS or 0.1% SDS, at 50 to 
65°C, preferably in two steps at 50°C and at 60°C, or in four steps at 50°C, 55°C, 
60°C and 65°C). 

The nucleic acid fragments each of which is a part of the nucleic acid 
fragment having the nucleotide sequence shown in SEQ ID NO: 1, which have 
activities to promote expression of a structural gene located downstream of the 
nucleic acid fragments are also within the scope of the present invention. Further, 
nucleic acid fragments obtained by ligating a plurality of the nucleic acid fragments 
according to the present invention are also within the scope of the present invention. 
In this case, the nucleic acid fragments according to the present invention may be 
directly ligated or an intervening sequence may exist therebetween. 

The nucleic acid according to the present invention may be either DNA or 
RNA. However, DNA is preferred in view of stability. 

Since the nucleotide sequence of the nucleic acid fragment according to the 
present invention has been determined by the present invention and since the nucleic 
acid fragment is originated from the genome of rice, the nucleic acid fragment may 
easily be prepared by a nucleic acid-amplification method such as PCR using the 
genomic DNA of rice as the template. PCR is well-known in the art and a kit and 
apparatus therefor are commercially available, so that it can be easily carried out. 
Further, the above-mentioned modified nucleic acid fragments may be obtained by 
subjecting the thus obtained nucleic acid fragment to the well-known site-specific 
mutagenesis. 

In cases where a plurality of nucleic acid fragments according to the present 
invention are ligated, a plurality of nucleic acid fragments according to the present 
invention may be preliminarily ligated, or a nucleic acid fragment according to the 
present invention may be inserted into a region containing the nucleic acid fragment 
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according to the present invention. 

By inserting the above-described nucleic acid fragment according to the 
present invention to a site upstream of a structural gene, the expression of the 
structural gene may be promoted. Structural genes are controlled by a promoter 
5 located upstream thereof. The nucleic acid fragment according to the present 

> invention may be inserted either between the promoter and the structural gene or at a 
site upstream of the promoter, and the former is preferred. In this case, the distance 
between the nucleic acid fragment according to the present invention and the 
structural gene may preferably be 0 bp to 1000 bp, and the distance between the 

10 promoter and the nucleic acid fragment according to the present invention may also 
preferably be 0 bp to 1000 bp. 

The present invention also provides recombinant vectors obtained by applying 
the above-described method of the present invention to an expression vector. The 
recombinant vector according to the present invention may easily be prepared by 

1 5 inserting the nucleic acid fragment according to the present invention and a structural 
gene of which expression is to be promoted into a cloning site of a commercially 
available expression vector. Such an expression vector may preferably be one for 
plants. Various expression vectors for plants are well-known in the art and 
commercially available. These expression vectors include a replication origin for 

2 0 replication in host cells, a promoter, cloning sites giving restriction sites for inserting 
foreign genes, and a selection marker such as a drug resistant gene, and usually 
contain a terminator which stably terminates transcription. In the method of the 
present invention, any of these known expression vectors may be employed. 
Example 

2 5 The present invention will now be described more concretely by way of 

examples thereof. It should be noted that the present invention is not restricted to 
the Example. 
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A DNA fragment having the second intron of rice PLD gene and 37mer exon 
regions at both ends of the second intron (the nucleotide of this DNA fragment is 
shown in SEQ ID NO:2 in Sequence Listing) was amplified by PCR using the 
following primers and a known rice genomic clone (SEQ ID NO:5 of WO95/0934) 
5 as the template. 

5'-aagtcccccgggccgcgccagcggaag-3' 

3 ' -gacacccacagccgtctatagttcgta- 5 ' 

The obtained fragments amplified by PCR were digested with Sma I and Eco 
RV and inserted into the Sma I site of a vector pBI221 commercially available from 

10 CLONTECH, which contains a ^-glucuronidase (GUS) gene at a downstream site of 
35S promoter. Transient expression of the gene was examined by the method of 
Sheen (Sheen 1991, Plant Cell 3:225-245). That is, the constructed plasmids were 
introduced into protoplasts isolated from etiolated maize leaves by electroporation, 
and transient expression of GUS was measured by the above-mentioned method. 

15 For comparison, the first intron (SEQ ID NO:3 in Sequence Listing) of rice 

PLD gene was amplified by PCR by the method described in WO96/30510 and 
inserted into the Sma I site of pBI221, followed by introduction of the obtained 
vector into maize in the similar manner as described above. The expression of GUS 
was determined. The results are shown in Table 1 below. 

20 Table 1 



Plasmid 


GUS Activity 
(4-MU pmol/10 7 cells/min) 


pBI221 (35S promoter, GUS)(Comparative Example) 
pBI22 1 + PLD first intron (Comparative Example) 
pBI221 + PLD second intron (Example) 


140 
630 
11,000 



As is apparent from these results, the activity of the nucleic acid fragment 
according to the present invention to promote expression of the structural gene 
located downstream thereof is much higher than that of the first intron of rice PLD, 
which is known to have the similar function. 
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CLAIMS 

1 . A nucleic acid fragment having the nucleotide sequence shown in SEQ ID 
NO:l in the Sequence Listing, or having the same nucleotide sequence as shown in 
SEQ ID NO: 1 except that one or more nucleotides are substituted or deleted, or one 
or more nucleotides are inserted therein or added thereto, which has an activity to 
promote expression of a structural gene located downstream thereof. 

2. The nucleic acid fragment according to claim 1 , which has a nucleotide 
sequence homology of not less than 70% to the nucleotide sequence shown in SEQ 
ID NO:l in the Sequence Listing. 

3. A nucleic acid fragment having the nucleotide sequence shown in SEQ ID 
NO: 1 in the Sequence Listing, or a nucleic acid fragment which hybridizes with the 
nucleic acid fragment under stringent conditions, which has an activity to promote 
expression of a structural gene located downstream thereof. 

4. The nucleic acid fragment according to claim 1 , which has the nucleotide 
sequence shown in SEQ ID NO: 1 in the Sequence Listing or a part thereof that has an 
activity to promote expression of a structural gene located downstream thereof. 

5. The nucleic acid fragment according to claim 4, which has the nucleotide 
sequence shown in SEQ ID NO:l in the Sequence Listing. 

6. The nucleic acid fragment according to claim 1 , which has the nucleotide 
sequence shown in SEQ ID NO:2 in the Sequence Listing. 

7. A recombinant vector comprising said nucleic acid fragment according to any 
one of claims 1 to 6, and a structural gene located downstream of said nucleic acid 
fragment, by which expression of said structural gene is promoted by said nucleic 
acid fragment. 

8. A method for promoting expression of a structural gene comprising inserting 
said nucleic acid fragment according to any one of claims 1 to 6 into a site upstream 
of said structural gene. 
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9. A plant in which expression of a desired structural gene is promoted by the 
method according to claim 7, or a progeny thereof retaining the character. 
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ABSTRACT 

A novel nucleic acid fragment which has an high activity to promote 
expression of a structural gene located downstream thereof, and a method for 
promoting expression of the structural gene located downstream thereof using the 
5 nucleic acid are disclosed. A nucleic acid fragment having the nucleotide sequence 
shown in SEQ ID NO:l in the Sequence Listing, and nucleic acid fragments having 
the same sequence as shown in SEQ ID NO:l except that one or more nucleotides are 
substituted or deleted, or one or more nucleotides are inserted therein or added 
thereto, which have activities to promote expression of a structural gene located 
1 0 downstream thereof were provided. 
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1 /3 
SEQUENCE LISTING 

<110> JAPAN TOBACCO INC. 

<120> Nucleic acid fragments, recombinant vectors containing the same a 
nd method for promoting expression of structural genes using the same 
<130> 00PF21O-PCT 
<160> 5 

<210> 1 
<211> 540 
<21 2> DNA 
<213> Oryza sativa 
<400> 1 

gttcggaccc ttctccttaa tctactcgtc tttgctcttg ctctttttct tttgtgtccc 
tttcttgtgt gtgcgtttgc atgagcccga atttgatctg ctagtgcaca gtacagtcag 
atacactgaa acgatctgga aattctggat tattaggaaa aataaagagg tagtagacaa 
gaattggaga tactttctat caagattggt ctattatgct tggccatttc ttgtttgacc 
caagtacttc tttgaatcta gagtttgctg tgtgtgatgt ggtgtgtgtt tgtgtcacca 
aaaatcttca ttagctaaaa ctgaaatttt atttattaac tgacctacta aaaatgtaga 
gttctctgtg tgtgatgtgt gcttgtgtca ccaaaaatct tgatttgata gagtttttat 
ttatttatta actgacctac tacaaatcta ttgctgtatg ctatgtgtgt ctgtatcacc 
tgaaatgcaa tgtcttcttc tttgttgttc ttgatctaac acgtgagctc atgtcaacag 

<210> 2 
<211> 614 
<212> DNA 
<213> Oryza sativa 
<400> 2 

ccgcgccagc ggaagcgccc ccaagttcat ccgcaaggtt cggacccttc tccttaatct 



60 
120 
180 
240 
300 
360 
420 
480 
540 



2/3 



actcgtcttt 


gctcttgctc 


tttttctttt 


gtgtcccttt 


cttgtgtgtg cgtttgcatg 


120 


agcccgaatt 


tgatctgcta 


gtgcacagta 


cagtcagata 


cactgaaacg 


atctggaaat 


180 


tctggattat 


taggaaaaat 


aaagaggtag 


tagacaagaa 


ttggagatac 


tttctatcaa 


240 


gattggtcta 


ttatgcttgg 


ccatttcttg 


tttgacccaa 


gtacttcttt 


gaatctagag 


300 


tttgctgtgt 


gtgatgtggt 


gtgtgtttgt 


gtcaccaaaa 


atcttcatta 


gctaaaactg 


360 


aaattttatt 


tattaactga 


cctactaaaa 


atgtagagtt 


ctctgtgtgt 


gatgtgtgct 


420 


tgtgtcacca 


aaaatcttga 


tttgatagag 


tttttattta 


tttattaact 


gacctactac 


480 


aaatctattg 


ctgtatgcta 


tgtgtgtctg 


tatcacctga 


aatgcaatgt 


cttcttcttt 


540 


gttgttcttg 


atctaacacg 


tgagctcatg 


tcaacagttt 


gtggagggga 


ttgaggacac 


600 


tgtgggtgtc 


ggca 










614 



<210> 3 

<211> 173 

<212> DNA 

<213> Oryza sativa 

<400> 3 

gtaagcccag tgtgcttagg ctaagcgcac tagagcttct tgctcgcttg cttcttctcc 60 
gctcagatct gcttgcttgc ttgcttcgct agaaccctac tctgtgctgc gagtgtcgct 120 
gcttcgtctt ccttcctcaa gttcgatctg attgtgtgtg tgggggggcg cag 173 

<210> 4 

<211> 27 

<212> DNA 

<213> Oryza sativa 

<400> 4 

aagtcccccg ggccgcgcca gcggaag 27 



<210> 5 



<211> 27 
<212> DNA 
<213> Oryza sativa 
<400> 5 
atgcttgata tctgccgaca cccacag 



